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bitline (6b); and one or more units to be arranged 



PURPOSE: A semiconductor 
memory device is provided, 
which can maintain a stored 
data when a power is turned off. 

CONSTITUTION: The 
semiconductor memory device 
comprises: first and second 
main source lines (3a, 3b) to be 
arranged at both sides of a main 
bitline (4); first and second sub 
source lines (5a, 5b) to be 
connected to first and second 
main source lines (3a, 3b); first 
and second sub bitlines (6a, 6b) 
to be connected to the main 
bitline (4); a first memory cell 
group. which two or more 
memory cells are connected 
between the first sub source line 
(5a) and the first sub bitline 
(6a); a second memory cell 
group which two or more 
memory cells are connected 
between the second sub source 
line (5b) and the second sub 
between a separated region of two 
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memory cells. Thereby, it is possible to increase the size of first and second 
selecting transistors. 
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DII2£I AFOI^M g} r A|3|X| &I2AH HIM egHX|^ag2| zps ^e*s f^AIIJ 4- 2^ ^£ 

Xll SxPf ^HAISJCH 2iCK XI1 1 ^ XII2 ¥ dl^M^ bl^Ai gjgs ^&i>*°£ S§rE|0< 2| 

2| ^g^!2i ZIICH JrstJ XI1 1 3! XI 1 2 UIM M^XI^QMM loK)j ^ dlM£jO]| g^£J2 X1I1 §J 

XII2 dIM M^XI^EiM^ d|M<y g»01l AH ^ PJgmXI &2 dHxISQ. 

Diieai £!, d|E<d, die aieh M^xi^E^ , ±£ gai. d|M ^Sj, MSI (Metal Insulator Semiconductor) 



£A|6fe &E£. 



£ is s g*32i iJ ^Aiojioii nfe we«i JH^ei aioiof! 

£ 2fe § ^£xl| ?|^ §x|2J dHd W&m £A|8fe &3£. 

£ 3^ S S*EXII }|<^ §x|£j dH£ CfB 011 M £A|6fe &E£. 

£ 4^r e s*£xii ^i^h ?ge^ sm oi^sj ^yeoi gom^m. ^^^^ uhxis ohm £ 

Alofe 3H§f£. 



£ 5^ s ^ai 011 oil rifE ^£^1 ji<* &x\°\ s^&oii ammtz s& oumm 

£ 6^ ^EH2J S}£*|l §x|2| W^21 d\\0\0\^2\ SJBliM £A|ofe ^S£. 

£ 7£ gEH°J &t£xll 31^ SXI2I PH^SI £11010^21 011 M £A|o r ^ ^S£. 

£ geH2J &*£fl| SXI2I dH£! HHEIM £A|5fe &S£. 



£A|6fe £g£. 



1 : Oi|£d| ^(MC) 

2 : ^bd 

3a : J3I1 ^ ^^^(MSL1) 
3b : M2 ^ ^^^(MSL2) 
4 : ^ b|e < y(MBL) 
5a : Ml ¥ ^^<^(SSL1) 
5b : X1I2 ¥ ^^<y(SSL2) 
6a : XII1 ¥ dlM<y(SBL1) 
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6b : 


M2 


¥ bl 


^2(SBL2) 




8a : 


m 


d|M 


2^ Mg*Xl 


^Ei(TSBI) 


8b : 


M2 


dIM 


2^ M§«X| 


^Ei(TSB2) 


9a : 


XJI1 




^(CS1) 




9b : 




£ 


^(CS2) 




10a 


: Ml 


dim 


^(CB1) 





10b : M2 d|M ^(CB2) 



11 : SSI SS* 

13 : £^ 2^ 

14 : 2§i T1I0IM 2^? 

15 : E3I2J 2^ 



ggoi ^o/±r Jim Mf j motsi m&iJim 
«>£*ii :>i^ s xi oil m& ^oicl 

£>£*ll Tl^ §Xlb BTil 2^X1 g|#M ^WEJ^Cil, 21101 2533 21^3 r^EJ^ £?j *1g> 

^ oiieaisf, 2^01 2H£joi£ ti<^ gs^ ^xi£j^ ^ mm^g Diieai:n zi^oia . 2x r 

RAM(Random Access Memory)°M 1^3X1 £112 ^Xfe R0M(Read Only Memory)^ 1*3X1 2*lCf. ROM^ 

^ai n m^£2j cm^oii §a xh^i sxioii oimsck rom mo\\M. & £ tih^ x\ 

2J2£I £AK>il £J§H ^THU ^ £112 2}|3^ D\mm ^ £1t= EPR0M(Erasable and Programmable ROM) 
m a J\m& 2:>I^2M ^THi^ 4- £12 XH ^ I ^ S 4- 2Ji= EEPR0M(E lect r ical ly 

Erasable and Programmable R0M)0| ^E| OlgEJH ^ol , §Si ^ 2iH drOI^ y^j 

m ^ 91^ eproms MenAi niseis m&x ?iq. oi>ig eencni d\™ rnxusi cus^pj mmhi 

^£xll }|^ §x|^ MSI (Metal Insulator Semiconductor )i* 5*3 £lCf. 35!£| 3^ Tj| 

0|M{= Oil 0Hi)£! TilO|M£f 3 T{|0|M ?j£] S ^ xHI ^Oil dH S S§I Til 01 MM ^? 

01 ^£xll %X\0U SSI 5|^A|3ISO, ^ k 12V2J d|JH^ feS 2£m Til 0| MSI 

AhOI CHI 9J^ r 6rH ^ 6V2J £21 2^M £±2* M2ilPJ Ah 01 Oil oj^mOl Oil AH ^£l|ojo^ asi= 2 Xh 
Oil ^2XKhot electron)M ^A|51 F-N (Fowler -Nor dheim) Ei^ Dil^LI^M 0|g6K)1 Zl ^2XrM MM 
H >II0| MM ^£JA|^ ^26r£^ SO. 

^1^^ §51 4:>iafe4e. F-N EH ^ Oil 31 LI §e PAI OlgSrOI MMg >i|0|MM^EH Q 
2°[Cf . ^, S§I Til 01 MM 2XIAI3I3HU SE^ -8VM §25 b^OICH^AlU^ §A|0il ±±m 12V LH XI 
8VM ^2M ti^OICH^AI^Ai ^r^M e3h01 §51 ^>i&ILf . C[§ ^g2£^, ?jMM Til 0| Mil §2g 

bmioi^Ai^in &^£xii Tiee ^^m bhoi ch ^ ai 3n ah iH^e sa r o^ sat ±h&q. 

CaEfAH , MMg Til 01 M Oil 2Ir2J ^¥011 drElAi MIS^ M^IXI^EISJ 2^01 LfMTI OH^Oil, gJTII 2 

£ 6M ^eiiSJ T|^ SxlHJ TH^^ei 31010^2] EA|o^ ^S^OICK ^BH£J &l£x|| T| 

^ §rxi^ am 01^21 oiieai ^(mocsdm strafe M^oiiAi 1^25 eaiMfpj thhj b?i 

f^(52m T^IW. 01 B?l ^bdM^ ?-IE2 ^l^(X) ^ blM<y ^^(Y)2M OHM^l^M «H X\£\0\ 

Oiieai ^(51)^ MMD Til0IM£f S§1 TilOIMM T[2 M^^^ MIS^ ?5i T^2Cf . S!s 
(53a)^ UI1 ^ r£^£HMSL1), (53b)^ XHI2 ^ ^^<^(MSL2). (54a)fe XIII ^ d|M2 (MBL1 ) , (54b)^ 
M2 ^ dl M£! (MBL2) , (55a)^ XIII ^ ^^^(SSL1), (55b)fe M2 ¥ ^^<^(SSL2), (56a)^ XII1 ¥ dIM 
2(SBL1), (56b) ^ XII2 ¥ d|M2(SBL2). (57a)^ «I1 4:^ MgHXI ^9(TSS1 ) , (57b) ^ Xj|2 <M 

^ M^!Xl^a(TSS2), (58a)i= Ml dIM <Mi« M^jXI^EI (TSB1 ) , (58b)^ Xil2 dIM 2^1 
M^XI^E1(TSB2). (59a)^ HI1 S^(CS1), (59b)^ J3I2 E^(CS2), (60a)^ M 1 dIM 

E^i(CB1), (60b)^ XII2 dIM ^^(CB2)0|Cf. 

XII1 §y «I2 ^ ^^2M(53a. 53b). ^ H1 1 ^ M2 ^ dl^2e(54a. 54b )^ 2^ S^¥0ls 0I¥ 
CH2 bH22M ^P^^Cf. M 1 % SI2 ¥ ^^2M(55a, 55b), ^ M 1 §J Jil2 ¥ d|M2M(56a, 

56b)^ ei£xj| T|& ^Oil ^^^Cf. fl|1 ^| XII2 ±± 2^1 M^ XI ^EH (57a . 57b). §J 

XII1 XJI2 dIM 2^ M^X|^EiM(58a. 58b )^ ee«°J MIS^ M^XI^HMM ^P^@Cf. ^ XII2 ± 

^ ^^M(59a. 59b), ^? *JI1 §J XJI2 dIM ^^M(60a, 60b)g ea^OI TH^S e^^Oil 

0] HH2M ^2e0il S^A|3li= CHI Olg^Cf. 
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XI1 1 XII2 £^ <y§! M^XI^EiM(57a. 57b )^ Jill SJ X||2 £^£M(55a. 55b)e ^g^^S XHCHam 

SSI Tl^, ^» S! e=o}£^ ^£SCf. 32} ^ArorTil. JIM £ XII 2 d|^ ^eh e^ X |^aM(58a. 

58b)£ XIII SJ XII 2 dl^<ye(56a. 56b)M ^gsjoe. XilCHSfOI gat Tim. §J e=6}£s 

Cf. 

£ 6011 EAIS b r 2f g>0|. B?i ^bd(52)g XI1 1 ¥ £±d (55a)3* XII1 ¥ bl^.<!d(56a) MOI0II 2 OI^SJ 

oiieai ^mo\ s^s xim wisai xii2 ¥ ^^<y(55b)m xii2 ¥ oi^^(56b) A r oioii 2 01 
#21 oiieai ^moi XI12 oiieai *j^oe_ oi¥CH& 2TH2] oiieai g(5U 501 ^ai 

S^(61)e AhOI Oil ^3 bHx|£|£I| Of. 

XIII ^ XII2 ¥ blM£jM(56a, 56b )^ b|M£j ^lMY)e df£fAj 2I ^^(01 Oil Oil ^ 6}^)^ ^§£J 
Oi XI1 1 §J XI 1 2 b|M ^M(60a, 60b )M §5|OI Xj|1 ^ XI 1 2 ^ H|e<5de(54a, 54b) Oil S^CI. 

mm, XI1 1 ^ XII2 ¥ £^£M(55a, 55b )^ b|^_£ g^SS ttl^Ai OB gtSKOI OilOilAi^ ^gfl^g 2 
SaCH Xil1 SJ XII2 4^ £eh e^xi±E1M(57a. 57b )M §o r 01 SE^ XI1 1 §J XI 1 2 4^ ^M(59a, 59b) 
m mm® Xi|1 ^ XII2 5? £4:dM(53a, 53b)0il g^SCI. ^ TH2j B^i ^bdM(52)^ 

¥S 3£Mt£f§, mirror image)2S bHxIEIOi 6rU°J Oil£E| OMIOIM ?g&CK 

£ 60il £AI9 ^2H2J ^£x|| T|<^ ^XlOilAl^, XIII ^ XII 2 b|M M£HXI^Ei^(58a. 58b) 01 AH si 9J 

S6I0I bHxl£|T| OH ^011, ^IIilO|^2j ^SOilAH 3^2] A^OI^Tf XII&S!a. Dd15^, OIM 
M^XI^Ei(58a, 58b)2J ArOI^M 3Til 6r£r 50| MTr^6 r 01 , 3M2J =?m 8#A|9lte 501 

8H£!Q. 

0I5S, SJSJ £^ HH^ HIxIMOI £i£ £31 Tl^ FOil Q> B}Ai XllS^Cf^ £31 M2J 2* §011 AH OIM 2TH2I 
HIS >meh egHXI^E^(58a. 58b)Tr 2^ 6F UiOil bHx|£]O10^ or£r ^T||2J XII 2* ^ £>Til EM 2|0|©Ch 
DH^OI, b|e AjE* M^jXI^EiM(58a, 58b )°J ? = i^A|3|£1 = A|£^ 3M2J A^OI^M 3 Til © 

Cr£, B^i ^bd(52)2J 2^01 e^^o^3, 3 ^3}, Sfl Oiieai fll CHaiO|£| Ami^^l- ^ XI Til SCI. § 
£«2i ^£31 T|^ §xl^ bH^M Af§6^| [Oi^Oil XI1 1 Xi|2 ¥ £^M(55a. 55b), S XiM S 

X1I2 ¥ blM^M(56a, 56b)2J bH<^2J E|x|^ S^6fT|| E|0|M8fCf3 6^ SE QB B§0| SiCf. 

^Pl BSi ^£xll Pl^ Sx|2J OlPr ^6i gTH §6-283721 S SfiOII THA|£|CH °[L}. 

£ 7^ m&m £AI9 «i£^l §x|£| TH^^oj aiO|0^2J SE Cfe OIIM £A|6 r ^ ^S£0| 

CK £ 8£ 3 ^£X|| T|^ SX|2| bH<^ HH^e £A|6r^ ^B£0IP. OI ^ 21 Oil THAI 9 ^£X1I T|^ 
&x|T r £ 6011 £AI9 53} 3 Til Qm £ 6011 £AIS 5xHg XI1 1 ^ XI 1 2 ^ 4:^^M(53a. 53b )M 

AfgorXI &3 XIII ^ XII2 ¥ ±±&m(55a. 55b) XIM ^ XI 1 2 ¥ b|^>Me(56a. 56b)) Ui£J 

«H<id§3f X2i ^ArorTil ^ (MSL) (62) 01 ?-|£<y &%HX)9.^ bHx|^ gOICf. 0| ^ ^±£(62)£ 

OieilOISJ B¥CHIA1 XI1 1 §J XI 1 2 ¥ ±±&m(55a, 55b) Oil S^SQ. OIBHth XI1 1 ^ XI 1 2 ^ ^^<y 

M(53a, 53b )M ^xl^ ^QT r S1T| OH ^ Oil XJI1 §J XJI2 bl^ ai^ e £HXI^EiM(58a. 58b )M ^X|W 
^BlIOI^M Xilgm ^ 2i°£S, SCf ArOI^Tr B MHj XI ^QM(58a. 58b )2j ^x|T| D\^m^Q. 

3&IU, 4, h T| #BI0il THAI 3 g£«£J «h£^| §rxl^ £ CrE ^XilSOl ^CK ^. #^0|| THAI 

S &>£xll T|^ §x|2| ^2011 AH ^ Xj|1 SJ XII2 ¥ b|e>Me°J XH^OI ^OrXITI ffH^Oll, XiM ^ XII2 ¥ £ 
^<ye°J 2^i°J QeOI ^£!CL OI XiM ^ XH2 ¥ blM^MHi Xil>^ Sr^^OII oH bH<y 

Oil TloiohCK 0U2UH . XH1>^ XiM ^ X1I2 ^^<ye(55a, 55b)°l 211 2=£He>Q. 3 M 

31. SSI T|^, ^» §y e^ST HH ^£X1I Tl^ §xl°| e^OI ¥SWo^| S\0\ ^£x1l Sx|£| 6! 

^£T^ XHorSCf. 



Ol^JIJfoftr MM 

gj\2\ A[%m ^2imo\, ^ ^sg oiieai a^oi^m e^Ai^ixi q^3ah£ ai^ egHxi^ae 

2| l^^AI^ 4= &}£x1l T|^ SxIM XllSor^ ^1 ^^og s|QK 

S ^S°J & ^SOil [Er = ^, ^ UIM^SJ otffioii jj M qj jj|2 ^ ^>MM0| bHxl£J3 4rT| XiM ^ 

X1I2 ^ db^^JMCHI 2|2| S^S XiM ^ XH2 ¥ ^ ^ b|M<yO|| XI1 1 SJ XI 1 2 ¥ b|M 

<^M0| bHx|£J3, ^T| XIII ¥ ^^^3} XI1 1 ¥ HI *= £j A^OIOil 2 0\£2\ Di|££| ^M0| 

9 XI1 1 Oiiedl ^^3} &D\ XH2 ¥ ^^<!d3f 4^| XI12 ¥ b|M<y A r 0|01l 2 0|^°J 0H2&I ^MOI 

XI 1 2 Oil£d| ^Z^^ ^P^S 2TH2J 0||££| ^^0| ^ai A r O|0H ¥3 bHx|£|01 

0|^2J ^bdi S^SrW, ^T| XIM il XI 1 2 ¥ b|M<Mg b|M£joj «h^^ d^AH 

2^aOi s^^o^ xj| CH T^°t XIM ^! XH2 bl^ <y eh MgHXI^EiMM mo\0\ ^TM^ blM^Oil 

S^SJCH 91^ 51 fS2§ or^ ^£^1 T|<* ^x|T r X1IS9C}. 

01 ^011 AH, b^^leh ^A| mt}\= XI1 1 ^ XI 1 2 ¥ b|M<yMOI , &T| XIM ^1 XII 2 bl^ ajeh MgHXI^Ei 

MOil XiM §J XH2 bl^ 2^11 SorOI ^T| ^ b|M<M0il S^£J^ 50|Q. 

£&[. br^^l^ ^A| ^EJi^ X|| 1 ^ XI 1 2 ¥ ^^<y^0t, M^XI^EIMM S6Ht &3 i| 

S ^T| XIM ^ Xi|2 ^ r^^<M SOil S^£J^ 50|C|. 

£e^, br^^tl ^A| ^EH^ ^Tl X|| 1 ^ XI 1 2 ¥ ^^^MOC ^T| ^ dlM^M e^2^ 6 r 01 ^ B?i 
^bdOilAI AH^ §^CH ?|x|0il bHxiS XIM ^ XII2 4^1 XIM §J XII2 ^ rt:^^M0|| 

2|2t S^£J^ 50ICf. 

£Sh b^^o^ ^A| 1EH^ 4> V T| ^ b|e>M3f xil 1 §J X1I2 ^ 2^ BAIOil XI1 1 ^ 

^ bH<yo^ Ol^OiXI^ 50IP. 

dri^£> ^A| ^Eii^ ^T| XIM ^! XII2 ^ ^AlOil ^T| XIM bH^o^ 0 |¥ 

01X13 ^T| ^ bl^^ ° aoi XI1 1 bH6j ^Oil XI 1 2 bH<yo^ OI^QiXI^ 50ID. 
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SESh tUS^Se ^Al §EH£ £PI ^ b|e<M3| ^31 XI1 1 S XII2 ^ ^^^1 2¥b bH<yo^ oi¥ 
CHXIH &OI Jill S! XII2 ¥ ^^^i ^ #31 Xj|1 §J U|2 ¥ UIM£!M dH£°^ OI¥CHX|^ 

SE&. ^EHfe ^ ^bdMOl ^6fJf?g dHxOfe 2!0ICf. 



5 £PI » 3|Ef2| = 2{ f 0|g gJ ^Si^ £21 0I6FSJ ^S2^Ei fiP g^Si 
^ &g 3J0ICK 

oi ok Est s^skh ^Aiotiee o\mm<x e u E ^°i on^e* ^ai ^ehii &aiisi 

£ IS S ^S2j SJ ^A| Oil Oil WB SJExll 2 1 2* %X\2\ JW^™°1 %\Q\0\%m £A|6fb #B£0ICf. 0| 

}|^ sxi^ sm 01&2] ojieai *hmc)(0§ :>hxioi £boiiah e[<mo^ ^e^ej am oi^si b 

?l ^bd(2)M =?b|5feGH, OI B^l Sl£<2 S8KX) ^ bl^£ gJS(Y)£S OHM^SSS bfjxl 

aw °<cl 

01IS£| *K51)S M^g PilO|M2f ^lOI^M ?bl2h MIS^ ^*!Ch §5 SI (3a)(MSL1) 

^ XI1 1 ^ (3b)(MSL2)i= XJI2 ^ . (4)(MBL)^ g§ ^ dlM£!. (5a)(SSL1)fe HI1 ¥ 4:^ 

(5b)(SSL2)£r XII2 ¥ ^^<y, (6a)(SBL1)^ XI1 1 ¥ bl&y, (6b)(SBL2)fe XII2 ¥ blM6j, 
(8a)(TSB1)^ XI1 1 b|e <yej M^jXI^Ei, (8b)(TSB2)^ XII 2 b| M M^iXI^EH, (9a)(CS1)^ XI1 1 

(9b)(CS2)S=r XJI2 4:^ E^, (10a)(CB1)te XII1 bIM mm, (10b)(CB2)^ XII 2 bIM 5^01 CK 

Em ^ blM£(4) <M 01 ^ bl^Aioj otaoii 0Hxl@ XSI1 S X1I2 ^ ^£M(3a, 3b) ^ 2^ ^¥ 

□ Is^ ^S dH£!2S ^gSCJ. X|| 1 §J Xj|2 ¥ £^£ie(5a, 5b), ^ XI1 1 §J XII 2 ¥ 

bl^<MM(6a, 6b)S &>£x1l 3|© &T0II =?£SCK XI1 1 §J Xj|2 bIM <yg« 

M^XI^EiM(8a, 8b)S S£J MIS^ M^XI^EHM^ ^£!&Ch X||1 S! XII2 bl^ e^M(10a, 10b)S M 

<£^m mmw e^soii ^^sjoi bH^e sf^eon s^ai^i^ ai oigsa. ^^s^ am 
^oi. oi ^aioiichiah^, gewoii oies xjn ^ xii2 ^^xi^aeoi oiggxi xin & 

XII2 b|M MgHXI^EIM(8a, 8b) ^ X||1 ^ XII 2 ¥ bl^^^(6a, 6b)M XIICHSfOI SSI 

£ 1011 £A|3 b|2[ ^01, B9\ ^y(2)S XI1 1 ¥ 4i^:<y(5a)3f XJI1 ¥ bl^<M(6a) M0|0|| 2 0\&2\ OilS 
5.I ^MOI XII1 OilSai ^231 XJI2 ¥ 4: (5b) HI XII2 ¥ b|e<M(6b) AhOIOIl 2 0|^2| Oil 

sai ^moi xii2 oiieai ^22? oi^ch^j 2^h°j oiisai ^(1) zoi ^di s^(n)e m 

OI CHI ¥2 HHx|£J£^ ^P^SCf. 

X1I1 ¥ b|M<y(6a)S blM<y g^^(Y)S CO^AH *} ^%H0\ Oil CHI AH 6f^^)^^ ^SSCH XI1 1 bl^ 
^&X\±E](8a)m mm® X1I1 bIM e^(10a)M eSKM g§ ^ b|^ < M(4)0|| S^SCf . 

XII 2 ¥ b|^£i(6b)B b|M>d CP-EJ-AH Cf^ ^^(01 Oil Oil AH ^ avov^jo^ ^^£j(H XII2 bl^ 

^^XI^Ei(8b)M Mo\0\ SEe.^ XII 2 bIM ^^(10b)e Bo\0\ §§ ^ bl^Aj(4)0|| S^SCK 

^, 0| #JA|0||0||A1^, XII1 §y XII2 ¥ b|EAjs (6a 6b) Z|2|0| blM^j ^^(Y)^ ^ 

2S£|(H =^'^o^ xilCH Jin m ^ 2 aiew e^x|^EHM(8a, 8b) M goFOl ii ^ 

blMtf(4)0|| S^SCf. 01 Oil taef, XIH ^ X||2 bIM M^XI^EHM(8a, 8b )M bl^Aj »«(Y)0|| CH 

mO\ S^HAH bl^Ai HHxlQfe 5 01 ^6f°g, OIM M^X|^Ei(8a, 8b) M l^S" e^&l ^ffll 

Ol^^h XllS&Cf. 

CH^OI, XI1 1 ^ XJI2 b|M M^jX|^EHM(8a. Sb)m bl^AH HHxIo^ X||1 ^ XII 2 b|M E^MdOa, 

iob)e msm ±no\±j\ xnsa°^, mu°j g§ ^ him^(4)bm ^xis^ n ^011 xin §j 

XII2 blM e^lg(10a, 10b)M ^^o^ 5j0| ?^6H£!CL 

Zl XII1 ^ XII 2 ¥ ±±£±m(5a, 5b) ^^01 1 Q\o\01 ±± *m M^XI^EHMM ^aIW ^Q^^ gi^ 

W OIS ¥ ^6318 XII1 S XII 2 ^M(9a, 9b)M e^Oi XII1 ^ XII2 ^ ^^<^M(3a, 3b) Oil ^ 
§ S ^ ^ EK 

M^XI^EHMOI MUfiofSHI £12, XII1 SJ Xj|2 ¥ ±±&W(5a, 5b) M ^^'^o^ XilOlo^ § 
Si Jim, ^>l S &mm WQlt 8J201, 0I5!S ?iS|2 £ SOII £A|Bfe Hf2} ^01, J I H| A 1 01 1 
M^XI^EiHJ ^101^011 M°l g^6}2 b|<^^ MgHXI^Ei^ ^§1 >i|0|E()j| gl| 

2^(ov)e g^i,^^^ D\^mo. 

SEe^, XI1 1 ^ XII2 ^^#{9a, 9b) ^ ^ blM<M(4)S e^J^^ 6F01 AH ^ §ycH ?|x|0|| tiHxISEf. 

JW2\ ^bc!M(2)S ^o^¥^ dHxISEf . £ 4i= 12^H2J B?| ^^M(2)0| S^o^ 

bHxIS om°J CHI£dl CHBII0I2I 0(|g £Al£_hQK 

ai£l ^01, XII1 §J X1I2 ¥ bl^6jM(6a, 6b) HIM6j ^^(Y)M £0^ ^^l> k 2^ 2SoH2 

OIM ¥ blM6je XII Oi XIII §y XII 2 b|^ Aj£H M^XI^EHM(8a, 8b)g Bo\0\ S 

e ^ b|eAj( 4 )0i| S^AIU°Stt|, XI1 1 S XII 2 bIM ^3^1 M^XI^EHM(8a, 8b) ^ bl^Aj ^^(Y)OII CH 
ofOI 21S8HI bl?1£! ^EHS bHxl^ 4= OIM ^^XI^Ei^(8a, 8b )M 

6 ^ffllOlr^^F XilgSEK 

am g§ ^ b|EAj( 4 )o^ 0|g^o^ AH =2j 0 | ggsj 4= 2«oa^ > HH<^2J H|X|0II£ 

^niioi^^i xiigap. 
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3 ^31, e^°J ^£21 3¥2h @£l. S|± £31 31^ FCHI K}Z}M 2^ bH£ nixlH XII OH. 2^ 
6F LHCHI bHxIS E* 5hU2J blsl M^XI^EiM gXIShE 5lCh A>0|£^ g b|e £ie« e.gjjxi 

^EIM OlStt 4> SlU Zl ^§ s^M I^AI^ ^ 21 Ch. 

£ 2i=f 01 Oil Oil Hf^ &SESI 3|2< Sx|2| bH£ 2He2| SJBIIM £A|8H2, ^ b|s=£](4) §J ^ 
blsl<y(4)2] o^0|| 2|2| bHxIS XIM §J ^ ^^<ye(3a. 3b m ^AIOII S*¥Ols°S OI^CH 

3 XIM ^ bH£2sI OJIM £A|om 2iCh. 

£ 38 0| ^A|Oj|0|| WE ^£xll 3|2J SX|2| bHd nHE!2| Cfg OilM £A|ohH. XIII * Xfli2 
4^£§(3a. 3b)M SAIOJI 8fg&» ^¥0Izes2s1 0|¥CH£! XIII bH£. S! 0| XIM bH£ &0II ^ 

blsldl S8»te S^¥QIb2s1 Ol^Oii! XII 2 dH£2sl OIIM £A|SH2 2JCh. 

£ 5£r Ol ^A| Oil Oil Of^ ^2xll §X|2| g^MOII CHgofe 2£ k 0||§§ EAISC*. £ 5 

°l 0| Oil Oil /H^ NxHy S*£xJ| 3|2< SxPh OieSCI. £^ (13)^ ±± S = , (14)i= ^j§I ZH! 0| 

s a=. (15)^ Eaie« a^. d6)E nsoii ch» a^. (me phoii cut* a^oia. £ soil 2ai& a 

(A) £^A| 2i=: (B) dltf^AIOII §31 (a) (b) ±7\ §J (c) ^l^o^l ^6h01 2| ^ = 0J| 3 

3 £|?|| EJCH 9JLQ. 

W&M, 01 ^Al Oil Oil E»e ^gOII/Hfe. XIM 91 M2 ¥ d!M£M(6a, 6b) 2|2J0I d|sl£! gJ8(Y)g ffh£* 
^^2? 2£ h £JCH ^ XII Qi 3hfe» XIM £ XII2 bIM £1^ sl^jXI ^E-| M(8a, 8b) M 88101 

if ^ blsl£(4)01l §^£|E^, XIII §J XI! 2 bl^ AiB| M^XI^EiM(8a. 8b)e b|M<y ^^(Y)0|| CH 
01 AH si oigo^XI S»^l bl 5=1 AH UHXItt 4= 20 Oil M£HXI^Ei2] AhOI^M SQ H^l ft 4> 2lCh. 

df£MH , 0||2£| M 0\tt\0\9] A^Ot^M g^A|3IXI S*^AH b|M d©i M&1X|^EIMS| ^= t>^A| 

u ^ ao. 

SE^, ofU°J 51 ^ b|e { y(4)^s oig^o^/H =^0t 4- $125^, bH<y°J HI X\ CHI 2 §g|[ 

^mioi^^h xii £9 a. 

S ^ V S^ ^^1 ^A| Oil Oil ah ^ofgxi SHI s ^goj oj D | qj go|oi|A1 ^oiuxi S^^lAi ^§ §J 4=S0| 

^sSfcf. oiim ms. neoii ccFBj- oiiedi ^£i ^ » ^bdM ^p^5fe oiieai 

^ 2^ CI. 

^£1 S^M Ah 01 CHI ¥H bHxl^ XI1 1 ^ XII 2 ^ blM^MOil S^S XI1 1 i! XII2 bIM <y ^ ^^x|^ 
&m°\ 9\X\^, M^XI^EH^I- AH si 2JS6^I bHx|£JXI S2sl b|31£!as. SI2AI blM^J 

si oieiioi2i b¥oii bHxii m9.\= sia. seek ^ 2^ ^ bi§ide ^^a^ bH<ye 

8101 3Z>H 0(^21 if 4-2 SACK ^2^1 ^|^ ^xlM xH^ S^HJ £218 PxH^ 2 

£z NXH^SJ Oi2 ^01^ ^^giCf. 



ti\& 1*01, ^ ^g£| ^|^ §X|^ Xj|1 §J XII2 blsi^MOl bl^£ CP-ai «^Sf2S 

^SSCH ^^j^2sl XII CH X|| 1 §J Xj|2 bl§I <y§« M^XI^EHMM go^OI 5§ ^ blsI^OII 

S^£|2^ ?S£|I2 f 3 ^Hf, X|| 1 ^ XII2 blsl d^i M^XI^EIMM bl^Aj g^^oil PIS^ Aisl ojSm 
XI bl^a ^EUsI mX\m ^ 2A22S1, XI1 1 §J XI 1 2 bl§= <y^j sl^X|^:EHM°l A^OI^M 3^1 m 4- 

ft} cL\ AH . D||2£| *J CH&II0I2J AfOI^M g^UI^IXI S^3AH blU <y^j sl^X|^EiM2J t>*&A| 
m 4- 2iEK 2£.^ am°| §§ ^ bl§l^(4)&}e 0|§i^2slAH ^^ 0 | ^ oioa^ > HHi mo| jji 

xi on 2 ^mioi^^f xiissd. 

OhXI^osl, ^ #§J^ ^ S Ail AH Oil S2§ aiSSIOI 1998^ 8^ 18^Xfs! #8! 

S10-232156SSj ^<m^^ ^§^C}. 



1 

^ blM<y£J gmoil XII1 S XII2 ^ ^^<MMOI bHx|£JH ^5| XI1 1 ^ X||2 ^ 4:^<yeon ^ 

S XIII ^ XII2 ¥ 4:^1 ^ ^^1 ^ blsl^Oil g^^j XIM XII2 ¥ blMdMOl ^blSIH. ^^| XIM 
« ^^<Mji| Ah^| xiM ^ b|§l<M Ah 01 Oil 2 0|^£| Oil2d| ^MOI S^S XIM DllSdl ^^Hl- ^^| 

XII2 ¥ ^£11} &OI X1I2 ¥ bl§£<M AhOI Oil 2 0|^2J CHI2dl ^M0| g^sl XII 2 Dil2£| ^^2sl 

2^H£I DIISB.I ^501 g£| g«e Ah 0 1 CHI bH x| 2J CH ohU 01^21 B% g^i S^ohfe 

SIS xll Jl^ § XI Oil SlOiM, 

£J\ XIII §J XII2 ¥ b|§l<MM blM^oj ^|»| [tfdfAH Aisl ^^^2sl EgEICH ^g^2sl 

XIIOI ^h^el XI1 1 SI Xj|2 b|M eaijxi^Eiee e8h01 ^^1 ^ dlsl^Oi! S^£|CH 2ib 31 

si 6^ &t£x|| ^1^ §xl. 

9=?V 2 

XI1 1^011 SiCHAi , XIM §J XII2 ¥ bl=I<!dM^ £D\ XI1 1 1! XII 2 blsl £ B| H^XI^EIMOII 2^9 

XI1 1 §J XII2 blsl §^11 eshOi &OI b|M<MOH S^EJCH 31 ^S2sl ofe ^£xll 5|2J § 

xl. 

3=?® 3 
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Hiiaoii ?io\m, hm * H12 ¥ 4:^<Mfg ±± <meh ^&x\±&mm o\mo\x\ an 
hm g Hi2 ^ £^<yioii s^sch ai^ 5§ ^s°^ s>*= 3iei 

8^8 4 

HI3a<>|| 2iCH/H. £>0| HI1 §J HI 2 ¥ 4:^^18 £31 ^ Hl^£!l e^J^^ 6F0j 2> B?i ^bdOil Ai£ 
§S>CH ?jxl0il bHxIS HM SI H12 ±± g^il gSfOl feOI HI1 SJ J3I2 * ±^£10ll 2>2| s^gcH 

aife 51 ^s^s sfe bexii &x\. 

Sf?» 5 

HUS UiXI XII4» e Oi^ e! %'0\\ <2JL0\M, ^ b|M^3l £PI jj M §J HI2 ^ §A| 

Oil XIII ^ bHd^S 01 ¥01X1^ 51 ^S2S Sfe ^£HI SX|. 

6 

73i imr mxi nwa e chj= ^ aoii 2i0i ah , hm » hi 2 ^ ±±&ms emow ^^i hm 

HH£^ OI^CHXIZQ £PI ^ dl^£g gj\ HI1 HH£ &CHI §£9 HI2 ^ HH^2^ 0l¥0iXI^ 

511 ^§2g ofe &}£xfl 31^ &X|. 

a^a 7 

Hha LHXI HI4a e Oi!=z aoil SiCHAH , £PI ^ blM^HI HM HI2 ^ 2^ 

dH££S 01 ^CH XI Z2 4,01 HM ^ HI2 ¥ ^^^11 ^ 6PI HM ^ 3312 ¥ H|M£1 2^= a*6h bH^° 
£ 0| = CHXI^ 51 ^S2§ 8^ }|2J SXI. 

a?a 8 

3911 a UII HI4a e CH!= & aOII 210\M. 3HSI ^101 mirror 

image) 2^ bHxISCH 91^ 51 fS°g 6fe 3|« 

a?a 9 

HI2W0II 9JiO\M, £D\ HM ^ HI 2 ¥ ^ <y ^ ^XI^EiMl 0|g8HI feOI 

HM Si HI 2 ^ ^^^eOil S^SICH 51 ofe ^£xll ^1^ 

a?a 10 

HI9W0II SiCHAj. xiM S HI2 ¥ ^^^18 4>0| ^ tilM^e o\0\ ^ &?j ^^0||A1 AH ^ 

§&tCH ?|X|0|| bHxO HI1 §y HI2 emOl HI1 S HI2 ^ ^^dlOII S^SOi 

5i ^s^^ 5^ ysxii ^i^ §rxi. 
a?» 11 

HI9^ £^ H1 10^011 SiCHAH, ^Ol ^ b|M<y^ &J\ H1 1 §J HI2 ^ 4:^1 2¥fe §A|0ll H1 1 

^ bH<Mo^ 0|=CHXI^ 51 ^S2g 6fe &!£HI Pl^ Sxl. 

a?a 12 

HI9E h H1 10^011 SiOUH . 4>0| H1 1 ^ HI2 ^ ^^i^ MAIOII HI1 HH^2S 01 

¥CHXIH 4>0| ^ dl^<y^ ^Ol HI1 dH<y ^Oll HI2 ^ bH<id^^ OI^CHU^ 51 

S 5fe &t£^l ^1^ §X|. 

a^a 13 

HI9^ SE^ H1 10^011 ^CHAi . &OI ^ dlM^HI £PI HI1 S HI2 ^ S¥n bH<y^S 0I¥ 

OiXIIQ 4r^| HI1 S HI2 ¥ 4:^1 ^ feO| HI1 SJ HI2 ¥ bl^^e 2¥b mtt HH<^^^ OI^CHXI^ 
51 ofe ^£^1 ^1^ &XI . 

a^a 14 

HI9a SE^ HMOaOII SiOIAI, ^HSI B^l ^bdlOl ^6^^ mirror image)^^ dHx|£| 
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